Searching PAJ 



1/2 K— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-1 1 01 69 

(43)Date of publication of application : 12.04.2002 



(51)Int.CI. H01M 4/62 

H01M 4/02 
H01M 10/40 



(21) Application number : 2001-225402 (71 Applicant : NIPPON ZEON CO LTD 

(22) Date of filing : 26.07.2001 (72)Inventor : YAMAKAWA MASAHIRO 

SUZUKI TAKAO 
YAMAMOTO AKIHISA 



(30)Priority 

Priority number : 2000225456 Priority date : 26.07.2000 Priority country : JP 



(54) BINDER FOR ELECTRODE OF LITHIUM ION SECONDARY BATTERY AND USE OF THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a binder for manufacturing electrodes of a lithium ion 
secondary battery which is excellent in electrical and chemical stability. 
SOLUTION: The binder for the electrodes of the lithium ion secondary battery comprises 
polymers having the following characteristics: (1) a structural unit derived from a 
monofunctional ethylene unsaturated carboxylic acid estermonomer (a); a structural unit derived 
from an ethylene unsaturated carboxylic acid monomer (b); and a structural unit derived from a 
methacrylonitrile monomer (c), (2) (the structural unit (a) + the structural unit (c))/the 
structural unit (b)=99.9-1.5 by weight, (3) the total of the structural unit (a), the structural unit 
(b) and the structural unit (c) is 70 wt.% or more to all structural units in polymers, (4) the 
polymers do not substantially have structural units derived from an ethylene carbon hydride 
monomer and a diene monomer. The battery is manufactured by using the binder. 



LEGAL STATUS 

[Date of request for examination] 07.03.2006 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

http://www^2.ipdL^ 2006/04/18 



Searching PAJ 2/2 i> 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



,http;//www1 9.ipdl.ncipLgo.jp/PA1 /result/detaiUraain/wAAA6nay7wDA41 41 1 01 69... 8 



(19>H*B#fW UP) 02) & ffl $5 ^ $g (A) (ll)WfffflK£l»#*i 

#^2002-110169 
(P2002-110169A) 

(43)&ffl 0 ¥(£14^ 4 £12 B (2002. 4. 12) 



(51) IntQ.' 




F I 


f-7a-r(##) 


H 0 1 M 4/62 




HO 1M 


4/62 Z 5 H 0 2 9 


4/02 






4/02 B 5 H 0 5 0 


10/40 




10/40 Z 








*it3£ ifjfclfCDlftS OL (± 10 JC) 


(21)fflS#^ 


&I52001 -225402CP2001 -225402) 


(71)ffilPA 


000229117 










(22)mSH 


¥j£l3*P 7JI26B (2001 . 7. 26) 




*a«=F«EK3tL«>l*l 2TS 6# 1 # 






(72)fgW# 


lUill 


(31)«*;*S*!B#*§ 


»®2000 - 225456 (P2000 - 225456) 




#3t?;nm;ii«trfj;iiw(K^-Te 2 # 1 ^ 


(32)«ftB 


¥^12^ 7 M2d Q (2000. 7. 26) 




B*^>acSC^y8^ffi5!-k>^-p3 


(33)«5fc«&=3BS 


B* (J P) 


(72)5g^# 


»* 1%% 








#a5;n*;n*?ru;i wK^Tt— tb 2 # 1 # 








B2(ci?^->^^tijS^BH^ir>^-f*3 






mmmm 










JfOHITFttffl EAcoW=TB 6 # 1 # B 



















(54) K5^o?=s^] >)^j>.'i*>-Ammmmm/u>itr-i53:zf*o%m 



(57) [g^] 

c^#@] ( i ) m-gm^r ^^-mmti > 
mx.^f-^y^~^<Dmmm&. (a) N x^-uyft 

^FISSi* yv-S*©«Bfi*ffi (b) fcitf 
^^f^i;n- hU^/v-S*©«ii#fi[ (c) 

u (2) (#&e*& (a) +«it^ffi (c) ) /mm 

*ft (b) = 99. 9-1. 5 (fi«£) , (3) «it 
(a) % ^jt^e (b) 1S&tfmm*QL (c) 

u v— <D£m&mmctt lt 7 0 s«%jk±t*& 
?) s (4) x^u>ttjKft2K«*yv-a*o«jgj«itt 

i f*x >^ y t SrflJf Wic^ £ & 

*° y v-^ p> & 5 u ^ * ay * > -^warns/^ u 



(2) 

1 

im&m i ] ( i ) msm^ u>tt^«a*;bsi? y 
^m%i*)i'X>& : £s-?—&&<Dm&&{SL (b) fc.fct? 

a- h'J;l/t/Y-4*OiMfi (c) 
U (2) (a) (c) ) /«ig 

(b) =9 9. 9-1. 5 (MJ±) , (3) «K6 
(a) , ffimmOL (b) fc«fctf*Jt#ffi (c) <D& 
V V-CD^«jt#{ftt«LT 7 0 M%«±T** 
D» (4) i^t^^ttj^{t:7K^yv-d&*£D«3tW4 10 

t ~>*x >^ y -?-&%:<DM&miL tttmnmc & 

HSjRW 2 ] ffi&s i iB«o;W 
to > s c *mwL t-rzvfVL.'f* y-^nmwmm 

[»««4] ai^iaatto/^v^-tsismi:* 20 

a-y^mm. 
[0001] 

[0002] 

[flf*©««3 3fi*P, ^— hg^Va^SWHWS, P 30 

iftcfflt^StxT^S -^Igjfitctt y ^a-y^vzi&s 

«\ U^^A-Y^-^cD^LTO^SP^ffll/^S'J^ 
^A-r^V-^®5t&©{i!b\ S«?^cD«^0fcy;l/^co 

ms?«^ffli / ^cu^^A^yr--^:tt^ 
n^flM^y^A-r^v-^sia oo% .micaffii:^ 

tcftLTfc, (p]M<Dgj)<^$nT*5t), 
MtfgziT. Kbb^<**e.nTl/^o tfefE«fe5yfJ 
A^^->-^«ffiffla® (l^T, ^tcmffi^vaci:^ 

aXK PVDFJ:^3i:i:^S) tfllWI^l^ 
nTt/->s*V P V D F zm^tc; w y-P—itWMcQim®. 



mm 2 0 0 2- 1 10169 
2 

cnit. p vd FoJKSitofi^meH-rst 

[00 0 3] fCT .fc^tt^comfti^&T, pv 

d v\zwt>2>/^y#— offlfttf&Mcnt>tu istx 
s*y^-*jB^T«£Sftfc#y v-a^mtttsw 

a £ <DJSS1£U:«ftT ^5^TE < 8F2SSnTt>3. 0!) 
iXtW/v- 7*y n^M^lHE-y-T-fe.fctfg! 

e-n^yv-^M^LT^nstfy 

V- W8-2 8 7 9 1 5^#g) =&/W>^-£: 
&fo£<Dl£M&^mVBKffl±<D%§1§&tfiP V DF 

[0 0 0 4] 

BSEAWRfcLJ: 3 fc-TSWH] iaiftPVDF mm 

©#BSNM&***-r 5 # y t— B— h y ^ 
©#BS¥ffi«r*-r s# y *wr 1 UT^it 

Snfeaffi^rffli/'-fctlMia, 5t*^c2 0~2 5°C<0gS 
^ftTOMtt^ ? ;l/^1£»cl±«*i.TI, 
tcjE@(0/W>^-t LT{£fflL#:*-g\ 6 0*C«±T 

[0 0 0 5] *5gB^#e,«. H5ST©3SK1i-9--rf >UW 
L fcii^^, ttSffi' W >^-i:LT ■y-Y ^ 'J >v ^ 

[0 0 0 6] 

[SM^P^t-Sfc*<D#i5] *>< UT*fgH^tcJ;n 
{f, ^-<0|gB^^ LTs ( 1 ) #«*gx^ l^tt^g&fn 

*w>«iXT;wy7-ft*o«BiJ|iffi (a) % x 

(b) ? ^ 'J d= h 'J;Vt / T-i*oiii|i 
ffi (c) (2) (Mig#fi[ (a) +«Jt#ffi 

(c) ) (b) =9 9. 9-1. 5 CM 

it) . (3) mmmni. u) , «ifi#tt (b) fe*t/« 



3 

&wffi (c) oyBmwjv-tD&m&xmcttLn 
oIi%H±t'£!), (4) is^itmi&km'ey? 

T, ;ttREEfc:feW-*j*£8 0~3 5 

s u f - * A-r* vz^j«iMtffiffl/ w 

'J f ^A-Y t >^lilIfflX5 U -tfii 10 

r^ifaffiii*^«?n, sic^tbt, lev 

[0 0 0 7] 

l . t^-y#— 

vsxxf^yy-a^^iffi ( a ) axT, 

(a) fcl/^Cfctf&S) irx^UVit^fafP^^sPV 20 
^*/^-fcfccD#tjg#fi (b) (b) 

(c) (JWT. (c) fcV^CitffeS) *tt3 
sHUT-T-fe-So ( (a) + (c) ) / (b) tt, 9 
9. 9-1. 5. df$L<li99. 5~2ffet)> <fc 0 
jffSL<H99~2T$5 OlSifc) o (a) , 

(b) fc.fctf (c) <D^ff<9»iJ^«, *yr— O^KBB 
ig&'f 7 0 nm%VL±, »SL<B8 0 fifi%J-X±Tfe 

[0 0 0 8] %tc*$£m\cMt>%tfV r ?— X^L/> 30 

[0 0 0 9] 3HHSB8fcHtoS#UT-tt. %<D£ffl8» 
fit^ 3 0li%m $F$L<fcJ:2 0M%*Si^f!l 

(a) , (b) £>£tf (c) W^eo«BS*ffi*ffijR 40 

Uvtt^fiSSl*;l/3K>SxX'r;l/^:yv-j tit, x^ 
U>tt^faffi|&&«r^* < fc 2 o^tr*;l/#>«xx 

ffi3RO«Kt#ffi(D5"B, (d) fcJBWt^yv- 



&m 2002-1 10169 
4 

*y^oi«fiftiic»LT, 3oit%m »s 

K^2 0ll°/om £D£?£L<te 1 5ll%*i 

[0 0 10] *^B^c*5^T> Wlixf-Uvtt^fiS*! 
^^^^ixXfi^yT-S^^IMfi (a) 

;b* if <E> 7 ;l/*;l/S#«»a*# LT^T&J^T^U 

-x^;l/^S/;K *£*y;l/»fc Kp^>^p 
*5*?V frWfy * U if <07;I/*;l/«#«g««r*f b 
T^Tt J:i>^5r*y;l/|l7^*;l/xx-r;l/ ; 
[0 0 11] ^ah>i^f;K ^DhvBx^K ^ 
Phy^ntf;K ^uhy^fik ^Dh>g^V 

l^f^S^LT^tt^t^p h^i7;Wxx 
t-;1/ ; * 5 2 y frmv* ^frT 5 / x^;b, *$?vj]/ 
Mis^jlsT ^ y x^& Z<D*J7 )\>*1\/7 ^ /SM 
^^^ ] J«xxfiV ; * ht^yxfi/y^jn- 
W^^'Jb-h, xh^yxfl/y^ya-;M 

**yu— k ^h^yx^i/^yn-;i/7^y 
u- k xh^yxfi/^y^7^yw 
K ^ h *^s/xf y ^ ^ ^ y i/- b , x 

^ntfl^>^y^-;l/p<^^y l^— K ^ h^S/^/n 
t!Uy^yn-;l/7^y lx-K >< h*^x^;l/;*$r* 

yu-K ^h^xw^yu-F, 2-xh^> 

xf;M?^yU-h, 2-xh^xWJyU- 
K 7h^>xfW?^y U-K ^h^i/x^;l/7 

*uu— h> 7x/^^xw^^yu-K *?^t; 

7x/^^xf;l/7^y h&H©7;l/3*S/l#W 
t/^Wyixxf/b ; 7^y;^i7W;i'XXf;i/ 

^ ^ u W;l/xxr^7 U 
SIS, x;l/*>K»S, ^r>18«S*if*#-r* 
^) 7^ y ;i/Bxxt;i/ ; 42ftW5n5 0 cti^<D 
^irtex^-uvtt^fiaiA^^vRxxr^yv— o 
*T fc s 7 ^ y ;«7/^;VxxfW ^?7^y 



5 

Co 0 l 2] *«Wk:*l^T, xfl/ytt^Bft*;l/« 
>lte/^a*©*ffiJW& (b) 
HftflWtl/T^ 7^y;l/®L ***y;l/K. ^ohy 

^ © x ^ u vtt^tain^ y # >m^e 

^uz/m, -<^3>g?*ifOx^l/>tt^Fiaa^A;l/^ 
#5§Wfc:*S^T (c) *4?l5^/7 

[0 0 13] ±C (a) . 

(b) *5*tf (c) emic, ^BflBx^u>tt^fflBi* 
;^^ixxfWyv-^«Mfi (d) ^tt 

s*yv-tfjfsu\ ckdj:?* (d) 

v-^LTlt x^lxV^Ua— ;l/^*^y F> 
>?xf- U 3— ^ ? y I/- h ft E(D-J* V V 

y ;Hxxf;i/ ; F 'J^fn-;^D^> F y y y 
u-h&H<oFy ^^^'j^xxf^ ; *yxfi/> 
yy n— ;i/^r*y bs i, 3-y^i^>^y=3— 
;i/i/*7^y u-hftH©yr>y;«xxf;i/ ; hyy 

fn-;l/7n;^ F y TV y u- Fft£<0 h U7^U;V 
ixXt;H h-y X^U>^y 3— W l^— 
K rh7Xfl/y^'J 3— ;l/S^**y l"-F, ^> 
^xfl/y^j3-^>7$^VL/-h > ^-9-x^U 

;i/^**y F. ^xfi/>^;3 
**yu— k hy ^ntru>yy 3— ;i/^**y u 

-K xh^^ntruv^y 3— ;l/^**y 
^y^yatfLo/^y 3— ;i/>?^^^y Is— k ^-y- 
7 p utfUv^y3— ;I/So<£^y l<— K ^\7°^7°ntf 

y zx—)]/*j* ZWU—hft E<D# 'J 7;l/* ^ y x] 

titer* v ly-hic^rdt^m ; asiwsnso 

(d) tt % *^(/);^ * U 7-^ii§ 
*ffit»LT3 0li%ttTx £?£L<te2 0BS%J^( 

«L »Sl<ao. 511%K±, .tOffSKttl 
[0 0 14] *«WO/W>^-i:LTflit^»SH/^ 



(4) Wm 2002-1 10169 

6 

rwTte«R-r**y-r-*«BBr*ci:-e#6n* 0 

7? 'J ;H2-xf;l/^i/^/7 * y * ? y 

ax h 'J;^#ij7- 7^ y;l/»2-x^-;l^\*3/;l/ 
/7 * y ;I«xf;l//7* V foWi/ * VVW-bVfr 
3#yv- N 7*y;l/»^;l//7^y;l/»/^?^y 
10 nxhy;l/3#y x ^^*'J;l/82-xf;l/^>' 
V7 ^ 'J «/y ^ ^ 'J D z h ij 'J TV 
'J ;HI2 -xf;W\* Wxf l/v^y 3— £ 
* y h/7?y;H/^?^UDxhy;V3#ij7 
— , 7^y;^S!2-x^;b^->;l//7^y;bSt Fa 
t!;i//7* y ^S/* £ >yn-h y ;i>3#y 

V— . 7 ^ U ^i^xf ;l/7 ^ / xf ;V/7 ^ 'j W 

^^^yn- hy;i/a*y v— , ^h^yx^uv 
^y 3-;i/^y y ^^yu-h/7^y £ * y 

ax hy;l/3#y . ?Dh>82-xfM^>;b 

20 /7*y;«/^>*ypxbij*3*y?-, 7^y 

;l/82-xf;K+W^a h>8xf;V/7*y;V 
i/^**ynxhy;i/3#yv-, 7*y;i«2-x 
f;WN*W7*y;l/»xf;l//*yxfU>yy 3 
-;l/>?7^y U-h/7*y;b8/^*^UDxhy;i/ 
n^yv- 7^y;v^y^/^trx;^>-tf>/7 
^;;H/y^^yaxby^yv-, 7*y;i« 

2 -x^-;I^N*S/;l//7* >J ;I/K/V W £ * 

y ax F y ;l/3^ y N 7 * y A/WL 2 - x^;l"\*S/ 
;i//^>3>8/^?*yn-hy;i/3*yv-, *v 

30 * y 2 -X^;W\*S/7i//7 * ij ^VVVfr 

i/^^^yD-hy^a^yv-, ***y;i/ft2- 

xf;W\+W>f * xr v^/^ £ *y nx F y ;l/3# 

y 

[0 0 15] TVV?Vm2-^J^^iy^X^WV 
;«/^??yDxhy;V3#U^ 7^y;b»2- 
x^;Wv*$//]//;rf * * y ;l/B*x^;l,/p< ^ ^ y 

^^y^i/^^^ynxhy;^yv- N 7^y;^ 

^ 2 -X^;l/^2/^/X^ U>^y 3-;l/S/^ 5r ^ y 

40 h/y ^ ^ y v v y ax f y ;i/3# y v 

^ ^ ^ y ;bi2 - xf ;K*s/;l//7^ y ;l/8t: F 
a*S/^n ^ ^ y ^ ^ y ax F >J 

*yv- ^^fyxf^y^;^;^^ 
y f/* * * y ^ ^ y ax f y ^3# y ^ 

^f^yoxFy;i/35Ky % 7^ y ;b^2 -x^;i/^\ 
4^>/V/^p F >8xf;l//^ ^ ^ y ^ ^ y n 

x b y ;l/3 ^ y V— . ^ ^ ^ y 2 - xf;K+ S/;l/ 
/7 9 y ;b»xf;l//# y x^- UV^y 3-;l/>?7 ^ y 
50 h/^< ^^/y ? V y nx h y ;U3# y 



7 

[0 0 16] 7*y;l/»2-x^;l/^*2/;l//*D by 
^-/WvfrS'/]//* * * y /l/»x?-/i//* n h y&/* 9 

U 2 - x^;W\^ s/;l// 7* * U /l/& t Fd^^p 

7^'J;«2-xf;l/^W^Phy 
8xf;V/? n h ? ^ 'J h 'J 'J "7 

-\ ^ y ;l«2 - xf V ^fixf 
;V/*yxfl/y^y3-;^7^y l/-h/^Ph> 
l/^^yD-hy;i/3*y7^ 7*y;i/&2-x 
*;l"\*$//l//* * £ y ;V8xf;l//Y ^ a :y^/^ £ 
^UaxhU;l/3^Uv-. 7 9 V fyWf^fy/J % xr 
y8/^??yDxhy;i/3#yv- % 7*y;i«2- 
xf;l/^tWxfl/>yy3- ;b^**y h 
/>r £ n >m/^ * y n— h y y 

[oo 17] mic, mmtf6 o°c^<D^mMv-^^^ 
hy- (cv) **0jSbfc»&. *»*cflso^-*« 

6 #/l>h 150^A/c 
m 2 tTF, *F*l/<fci\ 120/iA/cm 2 ^ J;!) 
£?£L<& 1 0 0 ii A/cm 2 ttTWo 

[oo is] c5 Lfc&mMo/^ y#—&, ftm<Dm 

[0 0 19] 2. /^>^— ffljSc^f 



(5) nm 2002-1 10169 

8 

*»wfcfeo^T/w>^-ffl««j« % tMistc^mm 

«\ MiilcS^o. 2-8011 

%> »$b<«0. 5-7 011% cfct)»SL<« 
0. 5-6 0li%T*5o 

[0 0 2 0] ^mncO/^l/^t— fijKWteJB^S/W^ 
^-IfrFtts #-*yv-^6ft5ttf1f*oTfe, 2 

ajM±©3R y v-fr 5 ft * y ^— o t t 
x^)-wffi&*£tmfrnz>mm ( rg^sj 34#i 

§»l3-2 3 HE*. WfcSl 7HIB«OH6#l!a) 
[0 0 2 1] *^<D/W>^-ffl^cW^, /W>^- 

?©f*:«¥^Kg«:, 0. 001/im-5 0 0|im, » 
20 gcLOiO. 01/im~2 0 0 /im^o »W^S 

[0 0 2 2] *»W<0/W>^fflfi5cW*HJS"rS7?ffi 

fcm, #yv-©7k^ft*o**i^ot«»«»R 
^«»-r«75rffi*^f6ns 0 fiMStit^, #y 

[0 0 2 3] *U <0*»»<* (J^Ts ^x^x£ 
«*\ 4rt«'&ffi»c«fcoT«[»*5SMO/^>y-ffl« 

sa. a^iftffjaifoiaartiffl^. M*»«*B*raft2©« 
/ w > ^a^* y 

^ft«Stt*»«*iaAT^ pH%4- 1 K »$l< 
tt5-9©«B«i:|IHEr*i:. *«*£S*ilfcG>tt* 

[0024] »«wo>i»»c:fflir^ 

50 *"P*^TfeSa««*«1?*oTt)J;<, 



9 

mm, *«E»»:*»*»ja»8 0-3 5 o°c, ssk 
a 1 0 0-3 0 o o co^^ii«n^o ttttttttftft 

CO T*i&D> /JMR*«T*H»3IXXW:«I0»T?fc# 

[0 0 2 5] n- Ff^> (2 16). x # H KD^"7 
(189-191) feWrh^yy (2 0 7) 
&20«{fc*3p8i ; 2 -x^;P- 1 ( 1 

8 4) te«fctf 1 ;l/ (2 1 4) *ifOT;l/n— 

*u> (19 7) , z-tr F7x/:/ (202) 
«fct>W^u> (2 1 5) ftifo^ b>gf ; SfflK>^ 

71/ (2 13), B»^V^>^;l/ (18 4), y-^ 
u^^ h> (2 0 4). ¥L»*^/l> (14 3). ?L^x 
(1 5 4) 1s&ZfmM7i L )l' (18 5) ftifOXX 
o-hW^y (200) , m— h;b^r^> 
(2 0 4) fe«fctf p- h;Wf^> (201) 
>m\ N-^^;l/-2-tfaU K> (2 0 2) , N, N 
-^f^hTSK (19 4) 

F (15 3) &H©7$ K«; 46tfte^f;l/ 
XjloM^F (18 9) *5^tfX;l/^^> (2 8 7) & 

h<dx;w^>f • x;i/*ygaif*we>n-5o 

[0 0 2 6] *«SW©/^>^—ffl***4, 

- h/^xf h = 5 0 / 5 0 (2 0°CTC0 

fcWJt) S^iRfc: LiPFetfi *;i//y v 

50-1 0011%, ^L<^60-1 ooli 

%, J;D!i?*b<tt7 0-iooli%T*So 
[0 0 2 7] gfc. *»BBk:fel^Ttt/W>^— ««« 

n— X, ^^;l/-tr;l/n— x, tKu+S/rnif^l/D 
-X& if £>-fe;l/n— XIS^ U Mtftc cn^Wy^ 

^«*7>^e-9i>it ; #y !£x/l/7;l/xi-;K #y 
x^U>;t^>F, *'je^PUKX T^Vjim 
X&72 VAW&t If— *R* 
V W V^Xte V W Vffife L < « 7 t tfx;l/Z 



(6) NrM 2 0 0 2 - 1 1 0 1 6 9 

10 

^V72V?VM. *Uxfl/>y>J xr-;l/, ^y^;l/^ 
*iJ7*ynzh»J;K #y ***y a— h y 
xf l/y- ex;l/7;^^3* U BMfcT- 
WJv- ; stf y b:xUf>7M7^ F, t-F^?^ 

[0 0 2 8] 3. WfiWiflJX^y — 

20 o/W>^-IW*l:}S«* feott. ^Sfe 
[0029] ?g%«tt. S*^y^*2vY#vr:&«is 

9*7-774 v. ^mmm. mcmb c*v*— 

[0 0 3 0] jESSWRfcl/Ttt. T i S 2. T i 
30 S 3 , MIM0S3, Cu 2 V 2 0 3 , *MfY a O 
-P 2 O s , M0O3. V 2 O s , VsOi 3 ^^ 
JRBKfm^JRKfbtt. LiCo0 2 , LiNiOa, 
LiMn0 2 . LiMn 2 0 4 ftJfOymMa^ 

[0031] *&m<Dmmmmmzs?v—^<Dffimn<D 

Sip-e 1-10 0 OfS. »SL<ti2-5 0 Ofg, cfcD 
»^L<«3 — 5 0 0 3 teB&'rSo Sft® 

[0 0 3 2] i&BkijSDT. *^W©X^y— tcti/W 
50 fbW*flBSDLTfe±<. $fc. ^777^h, ffittJ^^: 
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C0033] 4. y^A^*>z2*«efllK 

xy^;K XxypX&HcD£JgS!<ot><D#^ 
£o »ttfe»lcWlB*tuB^^^ ii»> iP2 0. ooi 
~0. 5mmiSOi/»h«(Ot)^ffll/^o 
[0 0 3 4] X^U— 0*«f*'N<Dft#*JS*>WK:»JH 

x^xh^ayg, Sri, /v^O&^lcfcoT^ 

(DmZtfmnO. 0 0 5 — 5 mm, »*L<«0. 0 1 
[0 0 3 5] 5. U^A^vn^Bffi 

y^*A^;*>x&«Hfi/a«ffi*#3^ ifcgicjECT-tr 

[0 0 3 6] afgftttjEfl^ V s f">L><<*y~$inm£ 

<U\, IM^LT^ M*tf. 8fefe<fc!>&»oy2 L '> 
^M^t^-rtlfcffiSt?*, LiC10 4 , LiBF 6 , 
L i PF 6 , LiCF 3 S0 3 , LiCF 3 C0 2 , L 
i A s F 6 > LiSbFe. L i B i o C 1 i Q . Li 
A 1C1 4, LiCK LiBr, Li B (C 2 H 5 ) 
4 , CF3SO3L i, CH 3 S 0 3 L i , LiCF 3 
S0 3 . LiC 4 F 9 S0 3 ^ Li (CF 3 S0 2 ) 2 



(7) ft ffl 2002-1 10169 

12 

[0037] c(Dmmm^mm^^mm omms 

-K *J**fWi— K ^x^;b*-#*-h& 
[0 0 3 8] 

[0039] mMm&&mmm*<DWffiteMT<D3kft 

«ifc**9 0. 1 m mf U V-I^t?* 5 <fc 5 lc*7 
20 X«k:!6*Lfc*. 1 2 o°CT2 4ttHUU£U ?6fc 
12 0°CT2BfflI^jil/c o cct1#en/c*UY 
-M^fifiD 1 *»J^Lfco SO^x Bt*2 00^-r> 

/^XfM-^h=5 0/5 0 (2 0°C"ecDf*a 
it) M&ffiz LiPFetfi *;l//U y h;K0aWT* 

* 1 2 0 °C, 2 WHI*ffi*a»**fcfeOO««D 2 ^SiJ 

^b/Co (D2/D1) x 1 0 ootmsfremtjsti 

30 zm*Y>i^mm (%) fcbfco y;i^«**yc«t^s 

[0040] ««cft¥W^tt : c vfit) -9->r^ y ^ 
hy— -ewjeufeo -r**^ /w^tr— 

-r>^= 100:40 (M*Jt) "eis-fru s-^x7 

y— *»3fc$>"S % Z^x^Afglc^frU 12 0°CT 
2B#IBSS£U 1 2 0°C"eX^S£«&U 50/£m 

fe«fct;#fiSffi^ay^«>A^s®*ffli^co wb»£l 

40 T«x^ UyJj — h/S?x?-;l/*— sR*— h = 7 

0/3 0 (2 0 "CTOfrWJt) LiPFstfl 

«f»3X^7h (HA-30 1 : dfci4-«Xttia) 
*<fctf1BgSH»38£» (HB-111 : dfc^ttrtt 
S) *ffll\fc 0 X-T-7*fttt7 0°CT*P*^m{43 V, 

foM-7T*mi(KS®Mb s Mis<Dmj£*ft\<\ 4. 6v 

m 2 ) *WSLfc 0 SlHlBOCVffi*^ 150|iA/c 

50 m 2 fitmntf^ *o/wv^tt*«{k*»ii:$« 
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T&So ffi, XV t^ijf>7;^7'l' K (PVDF) 
teO^T9Jj£*fTofc*SSi* C Vffifc* 1 3 8/i A/ c m 

[0 0 4 1 ] 2. «ffi(0#tt 

(SfOttW ftjST*WC»iSLfcW5*:fi2 cmx 
S2 7 cmlC^Os g^TjfaC^* (3. 5cm^c 
5) *itgO. 7mm(OXfyL/X#^^ClTl 8 

[oo4 2] 3. n^otta mumm&<<< z )\m 
tt) 

1. 2 VST?. fiffi*&JRy*">A£LT 
3Vfr£>4. 2V8T% 0. 4 C OSWJttttk: «fc o T 3 
W>;H^JW8« »fi=mAh/g :g««3;fc 
0) 3 0^^;H(OM§I (lfi=mAh/ 
g:S^MS/ct)) *:S!fi£U 3*M*;l/BOfiSc*S» 

[0043] n>r >gM?fi<£>gtig 

^x^A?g OP*2 0fim) Ic, *nfnK??-7l/ 

M^XMiltcTO. 6 k P a, 12 
0'C^2«pHKEIB»Lfc«, 2ift<E>n-;l,:/lxXlcj; 
oTiS*«BflW3. 2 g/cm 3 £&££McjE*f§ 

ax7U-«ans op* i8|im) icweu isw«e 

SAM. 5 g/cm 3 tftZ>&5lCj±Ml,fcimZ, JEM 

h^micLTwrnistco ccoiEm^x^m^m.^ 1 5 

mm<DP3J£lcSJDftS. itS 18 mm, 2 5 /x mO 
P» Vfv^U >m&U*& 6 * S -fez < U- * 

®D77l/ ^ - * AfSXtt^M y 9 A ftttr £ J; -5 ic 
EBU ^6fcaffi0^mx^Sy^^A±tcx^x 

L/cXfy ^ >SWS§§3 (112 0 mm. 

iffS 1 . 8 mm. Xx>lxX$ajp£ 0. 2 5 mm) 

£U S?fiffi*i*±bT, ig2 0mm, IS»2mm 
- h/i/Xf h = 5 0 / 5 0 (2 0°CT^ 

f*ajt) tLiPFstfi ^;i//y y h)v<Dmm.-vmm 
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[0044] ommm\) r*vMkz-ttfb^**s 

*JBif\ fLft^Ji: IT F7^;b^>*?>x;l/*>^- h 
»J * A£rffi^/c¥L{tB^C £ 0 sK y a * 2 8 % 

{fc^tttStJl 0 0%T^fe, 3/^hiUf^A9 2 

io 2MSi^7f7^XAM^;v^i/^f;^;i'D 
-xthy^i»*te> S£icx^y-<E>@jg#i8 

TrJg^LTiEffiX^y-^f#/co COX7'J-*ffl^T 

a) , ««fe«fctf«»ft»MifiUfei:e:5, aiog^ 

[0 0 4 5] (HfifiM 2 ) 7 * y 2 -X^;l"\*S/ 

;l/8 4gp N ^^^y;i/K2SP. ^^^ynxhy;i/i o 
20 SB. ^<fct>*x^U>^y n— £^y h 2§P, 

b % 3 0 %$ty7f B *#feo «-&fi{fc*tt 

[0 0 4 6] GftSSflflJ 3 ) 7 * y 2 -X^;W\*S/ 
;l/<aft*>t>fc:*£?y;l'&2 -x^;W\^>;l/8 4 gR^r 
30 fflt^cfcWW4*»ff02i:|SI«k:b^ #yvHt? 
c^2 5%ttf7f7^XCmo ■-a-teft^ti^i? 
10 0°/oT^/c o 7f7^XA^t)t)IC7T7^X 

[0 0 4 7] @65S0!I4) ^fflWl TffTc^^XA 
lOOglttC. N-^f;b-2-t?D)J K> (JXF> TN 
MPJ il^Ci^S) 3 0 OgP^riJD^fCo 
**»#LfttfSXffi#>ricT»EU 8 0°CtcAD^ 
40 IT, *#*fifc£U ^'Jv-ifa^l 0%-g-tfNM 
P^ffi[f*A*f#fco ^xy*XA©fW>DlCNMP#fft 

^;l/-b;l/n-x^ h y ^ 0 k: a ftt: Fp^>7° 

n tf;i/x— r;WbW»«rfflv>fcflatt. SBSMi 

[oo48] mmm 5 ) mmm icd^-tv^xa <dk 
t)0ic7T'^xB*fflt^«, HSSM4 tmmcL 

T. ^yv-S^b^rl 0%^NMP^f*B^:iaig 

so cn*ffli^T*«W4 tra«fc. c*y 



(9) 

15 

[0 0 4 9] (Jti&flJ 1 ) *5>?Vu-hVMciXz--t 

7^jo-h 'jMffl^ftc tmutmmm i tw\m.\^ 

MSmtmi 9 9 fc 0 7fy^A ©fU> 0 

[0 0 5 0] (H3RW2) ^??ijDihy*K0» 10 

0%^tyNMP#lfc&Q£:f#fc„ fi-&3S{fc^«f3:(3:l 0 
0%T-Sofc, NMP#fft#B©ftfctHcNMP:#iM* 

[0051] (sisswi 6 ) 9 7 gptc $mm l 
•eft e. nft v t- ^ * x a <r># u v— is 3 as £ . * ;u 

>J -<DmBftm&tf 40 ICTkfcifl^T 20 

+^»cii-a-LTfteifflx^y— c©x^y-% 

[0 0 5 2] OU60IJ7) •^•T'y^XACO^tJfcNM 
P B *m\*\ 7l«DVtty K> lc N M P fcflil/^cffifc^ 

b ) , ftWIfe.}; tfttf&SrffFffi L ft £ C 5 » 1 ©ig^itf 

f#e.nfc„ 30 

(J±80!I3) ^7 u ^^XA<D^t5t)fc-7T--y^XP^ffl 

Cht^^iJ 4 ) NMP^{*B©ft*>9K:NMP#fiM*Q 

5^ 1 ©»*3W6tlfc. 
[0 0 5 3] 

[Si] 40 
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F£-A(##) 5H029 AJ05 AK02 AK03 AK05 AL02 
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EA28 FA17 HA01 HAH 



